INTRODUCTION
Aluminium alloys are successfully used in industries because they have a good corrosion resistance, good thermal and electrical conductivity and low density, which make them very competitive material for the heat exchangers in liquefaction of natural gas industry.
However, impurities like moisture and mercury 1 which meet in different layers of natural gas and interact with the metal equipments and sometimes cause a significant corrosion 2 .
Corrosion induced by elemental mercury in aqueous media of industrial Aluminium alloys AA5083 used in heat exchanger industries of natural gas liquefaction has been studied by linear sweep voltammétry on rotating amalgamated disk electrode. Corrosion process depends on:
• Chemical processes of amalgamation of aluminium with mercury.
• Diffusion process of aluminium in amalgam.
• Electrochemical oxidation of aluminium on amalgamated
Interface/water. Figure  1 curve a shows an electrochemical behaviour of non amalgamated electrode in 1M KCl at pH=7 and temperature 20°C ± 1°C. Potential window was limiting to E = -1volt/SCE in the anodic side by aluminium pitting corrosion and E = -1. 8 volt/SCE in the cathodic side by hydrogen reduction. This result showed a classical electrochemical behaviour of aluminium and its alloys in aqueous solutions containing chloride ions. Results show an anodic oxidation peak at potential E p = -1.4 volt/SCE, current peak was I p = 25 mA and gave a value of corrosion potential of E cor = -1.6 volt/ECS, the cathodic area shows the reduction of hydrogen. (Figure 2) shows an increase in peak current I p with time of immersion.
The diffusion step appears different from that usually found in studies of aqueous corrosion and was not dependent on rotation of electrode but on diffusion of dissolved aluminium in

RESULTS AND DISCUSSION
Evolution of oxidation peak current in different experimental conditions
A plot of the peak current I p with immersion time shows two zones ( Figure  3) : the first zone at a time less than 36 min, the curve was nonlinear and it increased rapidly at 233 µA/min; the second zone at a time beyond 36 min, variation of I P becomes linear and stabilised at a low increment of 21 µA /min. 
b.Time of amalgamation
Electrodes were amalgamated in 10 -4 M HgCl 2 solutions at different times, t = 6 , 18 , 24, 30, 36, 42 and 48 min respectively; then they were immersed in an experimental solution of KCl (1M) for 30 min at a potential scan rate of 300 mv/min (5 mv/s) and electrode rotation rate of 5000 rpm . Results in Figure 4 show an increase in amplitude of peak current with amalgamation time.
The dependence of peak current on time in Figure 5 exhibited two parts: the first one is at a time less than 30 min, the peak current increases linearly with rate of mercury deposition; the second part of the curve corresponding to time longer than 30 min, peak current tends to stabilise indicating a complete electrolysis of mercury . 
Corrosion potential
Corrosion potential showed a negative value -1. 52 volt to -1. 60 volt /SCE and depended on experimental conditions.
Corrosion potential was shifted towards more negative values for longer time of immersion ( Figure 8 ). Reaction (1) is well known and showed a catalytic reaction in which mercury is regenerated from the amalgam and will continue the process of amalgamation .This reaction occurs at the amalgam /water interface as indicated in Figure 9 and is electrochemically dependent .
Amalgamation of aluminium (reaction2) is a chemical process which obeys a chemical kinetic with a rate constant, kc, occurring at the interface amalgam /bulk aluminium interface.
The scheme of the general process is represented in Figure 9 . The aluminium concentration profile in the amalgam (8) is presented in Figure 10 . 
